Development of 5'-nucleotidase staining in the olfactory bulbs of normal and naris-occluded rats.
The distribution of the adenosine-producing ecto-enzyme 5'-nucleotidase was investigated histochemically in the developing rat olfactory bulb. Rat pups underwent either unilateral surgical occlusion of the right external naris or sham surgery on postnatal day 1. At 10, 20, or 30 days postpartum, horizontal sections of the olfactory bulb were reacted histochemically to reveal the locus and intensity of 5'-nucleotidase activity. Relative staining levels were determined by optical densitometry in standardized bulb regions. A marked, age-related increase in staining density was observed. Reaction product was found primarily in neuropil areas. The P10 and P20 control animals did not exhibit right/left differences in bulb staining; however, some laterality was observed in P30 animals. Inter-glomerular and regional variations were observed throughout the developmental period, including (1) differences between neighboring glomeruli; (2) a gradient in the dorsal-ventral axis of the bulb; and (3) a higher staining density in the medial-caudal portion of the bulb. In subjects with occluded nares, asymmetries in right/left bulb 5'-nucleotidase staining patterns were detected throughout development. Bulbs ipsilateral to the blocked nares exhibited increased staining density, suggesting that the procedure enhanced enzymatic activity. Understanding these variations in 5'-nucleotidase staining may be important for a complete understanding of the mechanisms of olfactory bulb maturation and may give insight into the possible role of this enzyme in synaptic malleability during nervous system development and regeneration.